A hallmark of modern Perceptual Learning (PL) is the extent to which learning is specific to the trained stimuli. Such specificity to orientation, spatial location and even eye of training has been used as psychophysical evidence of the neural basis of learning. This argument that specificity of PL implies regionalization of brain plasticity implicitly assumes that examination of a singular locus of PL is an appropriate approach to understand learning. However, recent research shows that learning effects once thought to be specific depend on subtleties of the training paradigm and that within even a simple training procedure there are multiple aspects of the task and stimuli that are learned simultaneously. Here, we suggest that learning on any task involves a broad network of brain regions undergoing changes in representations, read-out weights, decision rules, attention and feedback processes as well as oculomotor changes. However, importantly, the distribution of learning across the neural system depends upon the details of the training procedure and the characteristics of the individual being trained. We propose that to advance our understanding of PL, the field must move towards understanding how distributed brain processes jointly contribute to behavioural learning effects.
Introduction
Perceptual Learning (PL) refers to changes in our perceptual processes due to experience and is fundamental to perceptual development, formation of perceptual expertise, and rehabilitation after sensory damage. From a scientific perspective, PL represents one of the most studied perceptual phenomena (with the first systematic investigation dating back to the end of XIX century, i.e., Volkman, 1858) However, while research provides promise that PL has potential to improve perceptual skills in those seeking expertise or rehabilitation, such interventions are limited by lack of understanding of both the behavioural attributes of PL and the brain plasticity that underlies it. Here we suggest that to understand and maximally exploit PL, it is necessary to know how training with different tasks and in different individuals gives rise to different behavioural and neurological outcomes.
The first key to understanding the field of PL rests in the behavioural aspects of learning. In the present manuscript we predominantly focus on vision research, which has largely dominated the field of study [23] . Most contemporary approaches to PL train on simple tasks that are thought to target perceptual primitives; such as stimulus orientation [24 ,25,26] [25,32 ,42] , and even the eye of training [1, 43] ; as summarized in Figure 1 . While the degree of specificity depends on training conditions and individual differences [24 ,32 ,33] , stimulus specific learning is often considered necessary to discriminate PL from simple performance improvements due to learning the task structures. Further, the specificity of PL suggests that learning may be a singular process for which learning can simply be characterized.
The exquisite specificity of PL has largely defined the field as it has been thought to provide clues into the neural systems underlying learning. A common view suggests that behavioural specificity puts constraints on the candidate neural representations underpinning learning. This representational view of PL led researchers to postulate a correspondence between features of behavioural specificity and the responsiveness of neurons in a given brain area to those features; suggesting that learning is due to plasticity in that brain area. For example location, orientation and ocular specificity at the behavioural 
